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Abstract
Objective: To evaluate the relationship between assisted
reproduction technology (ART) and parental mental rep-
resentations during late pregnancy and early parenthood.
Study design: Women (ns25) following ART pregnan-
cies were compared with their partners (ns23) and with
women following spontaneous conceptions (ns39). Sub-
jects were interviewed on mental representations at late
gestation and three months postpartum.
Results: Socio-demographic and obstetrical character-
istics were similar between groups. ART women tend to
decrease scores of intensity of investment from before to
after delivery. During pregnancy and postpartum, ambiv-
alent representations were more often present and well-
integrated representations were less often present
among ART women as compared with non-ART women.
ART women had significantly more ambivalent represen-
tations that persisted at three months postpartum, and
men had more disengaged representations.
Conclusions: A greater desire for pregnancy exists in
ART women which might not always coincide with a
desire for maternity. ART men, however, manifest greater
disengagement from the entire child project.
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Mental representation is the generalized experience of
interaction during early life with the primary caregiver,
which constructs ‘‘working models’’ of interaction to be
carried into adulthood w5, 45x. Mental representations are
increasingly studied in relation to the mother’s perception
and interactive behavior with her newborn baby w1, 4, 11,
16, 17, 39, 42, 43, 45, 48, 49, 51x, highlighting the impor-
tance of these psychological imprints from an inter-
generational, attachment, and child development
perspective.
During the perinatal period, when tremendous psycho-
logical and physiological changes occur w39, 44x, the
mental representations regarding maternity and being a
child are strongly activated w1, 45x, and include the
mother’s memories of early relationships, her fantasies,
hopes, fears, family traditions, myths, and personal expe-
riences w22, 45x. It has been noted that maternal repre-
sentations of herself as a woman, wife, daughter, and
career person are reorganized during pregnancy, as the
woman makes space for her role as a mother w45x. It has
been observed that representations regarding both the
infant and herself as mother increase from the fourth to
the seventh gestational month w1, 45, 46x, whereas from
about the eighth month onwards, representations
become less active. In one theoretical frame, this decline
in intensity of the positive representations is supposed
to prevent disappointment w45x, and from a neurobiolo-
gical point of view, this may reflect the consolidation of
the neural circuitry of attachment systems w25x. After
birth, the mother rebuilds her representations, which
become somewhat more coherent, flexible, and richer
than those of pregnant women w1, 22x.
Maternal representations can be translated into par-
enting styles w7x: they can predict postnatal perception
of child temperament w48, 49, 51x and feeding behavior
independent of the actual skills and abilities of the child
w40x. A more negative view of the child during pregnancy
was associated with more problems in maternal inter-
action and/or number of depressive symptoms at six
months w35x. More negative views of the child’s father
and own mother were associated with further mother-
infant interaction problems w16x.
In a psychosocial risk situation, a mother might have
more difficulties in building up the representations of her-
self-as-mother and her infant and in adapting to the real
situation of parenthood w28, 29, 41, 50x. Maternal risk
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factors such as poverty, low socioeconomic status, and
domestic violence are indirectly related to infant–mother
attachment by affecting maternal functioning and the
way in which the mother thinks about the child w21x.
Pajulo et al. w34x showed that the risk groups (depres-
sion, difficult social environment, low social support, and
substance dependency) had more negative representa-
tions of the child, of self-as-woman and of self-as-
mother compared to non-risk groups. Subsequently,
Pajulo et al. w36x showed that representations were more
negative in content if the mother already had several
small children or if the pregnancy was unplanned.
Patients undergoing assisted reproductive technology
(ART) exhibit higher pregnancy-related distress and more
emotional disturbances, including depressive and anxiety
disorders w20, 27x compared to spontaneous concep-
tions w19, 30x. Italian studies showed that maternal rep-
resentations in ART pregnancies are characterized by a
defensive mechanism, manifesting as a representational
void in regards to the child’s future and self-as-parent w3x.
Moreover, maternal representations frequently focused
on actual concern about body and somatic complaints
w3x. In contrast, Catalano et al. w8x found that maternal
representations in ART pregnancies are characterized by
a strong emotional involvement related to the process of
pregnancy and to the relationship with the infant.
The present study investigates the maternal and pater-
nal representations during late gestation and early life of
the infant in spontaneous and ART pregnancies.
Patients and methods
This study is part of a larger project which measured depression,
anxiety, and parental mental representations during the transi-
tion to parenthood in spontaneous and ART conceptions carried
out in a single center. The first two parts of this project were
described elsewhere w31, 32x. The entire sample was comprised
of 87 subjects: 48 ART patients (25 mothers and 23 fathers) and
39 non-ART mothers. ART subjects were recruited between April
2005 and December 2006 from patients of Italian nationality.
Only 35 couples (and one woman) of the 122 eligible ART cou-
ples (61 women and their partners) attending our Center agreed
to participate in the longitudinal study. However, only 57 were
finally included in the study because we excluded couples resid-
ing far from the hospital. The drop-out rate at each follow-up
visit was as follows: 2.8% (men and women) at the first assess-
ment because of preterm birth; 2.8% were lost for follow-up by
the second assessment, and 1.4% of women and 5.6% of men
could not be reached for the last follow-up evaluation.
For the non-ART sample, 224 women meeting the same inclu-
sion criteria were recruited at the obstetric ward of the same
hospital, but only 39 women were ultimately included in the
study, after matching for gestational age, mode of delivery, plu-
rality, and parity. Men were not included in this study because
very few were willing and able to participate in the longitudinal
study. During the postnatal assessment, one woman of the non-
ART sample could not be reached for the postnatal interview,
and the sample for the second assessment consists of 38 wom-
en only. The study design was approved by the Institutional
Review Boards of the University of Bologna and the Hospital of
Santa Maria Nuova, Reggio Emilia, Italy.
Procedure
The psychologists involved in this project contacted the subjects
at 20–24 weeks’ gestation to explain the objective of the
longitudinal project, and to receive an informed consent. At
30–32 weeks of gestation, the psychologists (one interviewer at
a time, no co-rater) visited the couples at home and introduced
two questionnaires, one on anxiety w32x and one on depression
symptomatology w31x. During the same visit, the psychologists
conducted interviews on maternal representations (Intervista per
le rappresentazioni materne in gravidanza, IRMAG; 2) and on
paternal representations (Intervista per le rappresentazioni
paterne in gravidanza, Ra.Pa.G; 11). At three months after birth,
the psychologists visited again the couples at home, completed
the depression and anxiety questionnaires and interviewed the
subjects on maternal and paternal representations after birth
(Intervista sulle rappresentazioni materne e paterne dopo la
nascita, respectively the Rap.Ma.N. and Rap.Pa.N; 11). As per
definition of the study, the interviewers were not blinded to
the mode of conception.
Instruments
The interviews on parental representations during pregnancy
(maternal: IRMAG; paternal representations: Rap.Pa.G) and after
birth (maternal: Rap.Ma.N.; paternal: Rap.Pa.N) are semi-struc-
tured interviews (41 open questions), that stimulate the subject
to relate his/her experience to the period of the pregnancy and
to the transition to parenthood. These interviews investigate the
way in which the subjects organize, within a narrative structure,
their experience regarding parenthood, in representation of one-
self as a parent and representation of the baby.
The first representation focuses on how the subject (a) relates
the desire for parenthood, the emotions felt, and the changes in
life brought about by pregnancy and birth; (b) imagines his/her
and his/her partner’s parental function and capability, (c) his/her
ability to organize the rhythms of the new life situation, and (d)
also focusing on historic perspective, by comparing what was
experienced during childhood and the parental style of his/her
own parent. The second area investigates the perceptive
aspects, the emotions, and the maternal and paternal fantasies
associated to the so-called ‘‘imaginary baby’’, the image that
every parent builds in his/her mind during pregnancy about the
soon-to-be-born baby, and all that is associated postpartum to
the characteristics of the real baby.
Seven dimensions are used to study the narrative model w2x:
• Richness of perceptions: evaluates the way in which epi-
sodes, sensations, emotions, and behavior of oneself and of
the baby are described.
• Openness to change: evaluates the subject’s flexibility to
adapt to the psychological and/or physical transformations
happening to him/her and to the baby.
• Intensity of investment: measures the extent of the subject’s
psychological involvement in dealing with experiences relat-
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Table 1 Comparison between ART and non-ART women and between ART women and men for the main socio-demographic
characteristics. Data presented as n (%).
Women P-value Men P-value
ART Non-ART ART
n 25 39 23
Mean age (years) 35.9"3.2 32.1"3.6 0.0005 39.5"4.7 0.004
Place of birth (Italy)
North 16 (64) 27 (73) 0.36 14 (60.9) 0.64
Central 2 (8) – 1 (4.3)
South 6 (24) 8 (21.6) 8 (34.8)
Abroad 1 (4) 2 (5.4) –
Residence
Northern Italy 24 (96) 39 (100) 0.39 22 (95.7) 1.00
Central Italy 1 (4) – 1 (4.3)
Urban residence 13 (52) 27 (69.2) 0.19 12 (52.2) 1.00
Education
Primary school 1 (4) – 0.14 – 0.52
Secondary school 3 (12) 8 (20.5) 5 (21.7)
High school 9 (36) 21 (53.8) 10 (43.5)
University 12 (48) 10 (25.6) 8 (34.8)
Profession
Housewife – 2 (5.1) 0.60 1 (4.3) 0.27
Factory worker 5 (20) 5 (12.8) 4 (17.4)
Employee 17 (68) 28 (71.8) 11 (47.8)
Professional employee 3 (12) 4 (10.3) 7 (30.4)
Social class
High 4 (16) 7 (19.4) 0.91 6 (30) 0.53
Middle 16 (64) 23 (63.9) 11 (55)
Low 5 (20) 6 (16.7) 3 (15)
Marital status
Married 22 (88) 31 (79.5) 0.52 20 (87) 0.99
Co-habiting 2 (8) 7 (17.9) 2 (8.7)
Separated/divorced 1 (4) 1 (2.6) 1 (4.3)
ed to the pregnancy, the baby, and to the relationship with
him/her.
• Coherence: the ability of giving a comprehensible description
of himself/herself as a parent, of the baby and of the rela-
tionship with him/her, through a well-organized and logical
narrative flux of ideas and emotions.
• Differentiation: evaluates the degree of consciousness of
one’s own (or the baby’s) stable mental and physical char-
acteristics, of one’s own (or the baby’s) specific needs and
desires, differentiated from those of the partner and of the
parental figures.
• Social dependency: evaluates the degree of influence and
dependency of the representation of oneself as a parent and
of the baby from the messages coming from the partner,
family of origin, friends, and social context.
• Dominance of fantasies: measures the emergence of fanta-
sies, the collection of desires, expectation and fears that
connote the representations of oneself as a parent and of the
baby.
These seven dimensions are codified on a five-point rating
scale (from 1 to 5). The final score identifies three different styles
of parental representation and narratives w2x:
• Well integrated/balanced: representations of parenthood are
coherent, open to changes and rich in episodes, permeated
by an intense emotional involvement. The pregnancy and
the baby represent a very important stage of personal
development.
• Restricted/disengaged: a strong emotional control and a
sense of impersonality prevail in the narration; the subject
expresses mechanisms of rationalization and rigidity regard-
ing the whole experience of becoming a parent and his/her
involvement with the baby.
• Not integrated/ambivalent: contrasting behavior (an exces-
sive involvement and a struggle to keep distance) are present
regarding parenthood and/or the baby. The narration is often
confused, with many episodes but with low coherence.
Data analysis
We compared between ART and non-ART women and between
ART women and ART men. We used the x2 and Fisher’s exact
tests to compare the frequency of subjects for the levels of
socio-demographic variables and for the three main categories
of parental representations at each assessment. The scores of
each dimension of the maternal/paternal representations were
compared using Student’s t-test for independent samples.
Mixed ANOVA was used for the longitudinal comparison and
to evaluate the interaction between ART condition (yes/no;
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Table 2 Frequencies of maternal representations in ART/non-ART condition and of paternal representation in ART.
ART women Non-ART women P-value ART men P-value
(ns25) (%) (ns38) (%) (ns23) (%)
3rd trimester of pregnancy
Well integrated 48 76.9 0.01 43.5 0.005
Ambivalent 36 7.7 4.3
Disinvested 16 15.4 52.2
3 months after birth 0.03
Well integrated 45.8 71.8 54.5 0.02
Ambivalent 41.7 12.8 9.1
Disinvested 12.5 15.4 36.4




ART and non-ART women had similar main socio-demo-
graphic characteristics (Table 1) namely, the majority
were born in Northern Italy, had a higher level of edu-
cation, were married, were employed, belonged to mid-
dle social class and were Catholic. As for the main
obstetrical variables, these two samples had similar par-
ity, plurality, mode of delivery, and frequency of atten-
dance in antenatal classes (Table 1). Differences were
found in maternal age (ART women were older than non-
ART women, 35.9 vs. 32.1 years, P-0.0005) and in peri-
od of cohabitation (ART women more frequently lived
together with their partner for more than 8 years, 48 vs.
10.3%, Ps0.001). The comparison between ART women
and ART men showed that women were younger (35.9
vs. 39.5 years, Ps0.004), but had otherwise similar
socio-demographic characteristics (Table 1).
Parental representations
ART vs. non-ART women Comparisons were made
between the two groups for the mean scores of each of
the 14 dimensions of the IRMAG interview (7 concerning
the representation of oneself-as-mother and 7 concern-
ing the representation of the fetus/baby). During the 3rd
trimester of pregnancy, ART women obtained signifi-
cantly higher scores of representation of oneself-as-
mother compared to non-ART women in intensity of
investment (3.8"0.9 vs. 3.4"0.6, Ps0.05), differentia-
tion (3.2"0.6 vs. 2.9"0.7, Ps0.03) and dominance of
fantasies (3.1"0.8 vs. 2.7"0.6, Ps0.03), but not for the
dimensions related to the representation of the fetus/
baby. At three months after birth, no significant differ-
ences were detected between the two groups regarding
the representations of themselves as mothers, except for
differentiation (3.0"0.7 vs. 2.6"0.7, Ps0.05), as well the
representation of the fetus/baby.
When the change from before to after birth was ana-
lyzed, a borderline significant interaction between ART
condition and time of assessment (pre/postnatal) was
found (Ps0.05) related to the intensity of investment
(representation of oneself-as-mother), suggesting that
ART women tend to decrease the scores with time, when
compared to non-ART women (before delivery: 3.8 vs.
3.4; after delivery: 3.1 vs. 3.2). When the three main cat-
egories of representation were considered, a significant
difference was found between ART and non-ART women
during the third trimester of pregnancy (Ps0.01): ambiv-
alent representations were present more frequently in the
former whereas well integrated representations were
present less frequently (Table 2). At three months post-
partum, again, ART women showed higher frequency of
ambivalent representations and a lower frequency of well
integrated representations when compared to non-ART
women (Ps0.03, Table 2).
ART women vs. ART men During the 3rd trimester of
pregnancy, ART women showed significantly higher
mean scores than ART men in the following dimensions
related to the representation of oneself-as-parent: rich-
ness of perceptions (3.5"0.7 vs. 3.0"1.0, Ps0.03),
social dependency (3.1"0.7 vs. 2.5"0.8, Ps0.01) and
dominance of fantasies (3.1"0.8 vs. 2.6"1.0, Ps0.05,
Table 3). Regarding the representation of the fetus/baby,
social dependency was significantly higher in ART wom-
en compared to ART men (Ps0.005, Table 3). At three
months after birth, no significant differences were noted
between the two groups (Table 3).
When the change from before to after birth was ana-
lyzed, a significant interaction between sex (women/men)
and time of assessment (pre/postnatal) was found
(Ps0.006), related to richness of perceptions (represen-
tation of oneself-as-parent): whereas women had signif-
icantly higher scores than men before delivery (3.5 vs.
3.0), these scores tend to decrease after birth (3.0 vs.
3.1). Another significant interaction was related to inten-
sity of investment (representation of oneself-as-parent;
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Table 3 Mean scores and SD of the 14 dimensions derived from IRMAG and IRMAN interview in ART women and men.
3rd trimester of pregnancy IRMAG interview IRMAN interview
ART women ART men P-value ART women ART men P-value
(ns25) (ns23) (ns25) (ns23)
Representation of Self-as-mother/father
Richness of perceptions 3.52 (0.71) 2.96 (1.02) 0.03 2.96 (0.62) 3.14 (0.99) 0.47
Openness to change 3.16 (0.75) 2.96 (0.82) 0.37 2.96 (0.69) 3.18 (0.73) 0.29
Intensity of investment 3.76 (0.88) 3.39 (0.78) 0.13 3.12 (0.85) 3.45 (0.91) 0.21
Coherence 3.16 (0.75) 3.13 (0.55) 0.88 3.08 (0.72) 3.23 (0.61) 0.47
Differentiation 3.24 (0.60) 3.22 (0.60) 0.90 3.0 (0.66) 3.09 (0.61) 0.63
Social dependency 3.08 (0.70) 2.52 (0.79) 0.01 2.67 (0.70) 2.50 (0.91) 0.47
Dominance of fantasies 3.08. (0.76) 2.56 (0.99) 0.05 2.67 (0.71) 2.82 (0.96) 0.54
Representation of the fetus/baby
Richness of perceptions 3 (0.82) 2.61 (0.84) 0.11 3.00 (0.93) 2.86 (0.83) 0.60
Openness to change 2.92 (0.49) 2.83 (0.83) 0.63 2.75 (0.67) 3.0 (0.69) 0.22
Intensity of investment 3.44 (1.19) 3.0 (0.95) 0.17 3.12 (0.85) 3.09 (1.06) 0.90
Coherence 3.16 (0.62) 2.96 (0.56) 0.24 3.04 (0.62) 3.0 (0.76) 0.84
Differentiation 2.88 (0.78) 2.65 (0.65) 0.28 2.83 (0.64) 2.91 (0.68) 0.70
Social dependency 2.96 (0.67) 2.39 (0.66) 0.005 2.80 (0.51) 2.59 (0.80) 0.31
Dominance of fantasies 2.84 (0.69) 2.39 (0.89) 0.056 2.83 (0.56) 2.64 (0.85) 0.35
Ps0.04): women scored lower over time (3.8 vs. 3.4),
whereas men tend to maintain similar levels (3.1 vs. 3.4).
When the three main categories of representation were
considered, a significant difference was found between
ART women and ART men during the third trimester of
pregnancy (Ps0.005): ART women showed a higher fre-
quency of ambivalent representations when compared to
ART men, whereas the latter group had a higher per-
centage of disengaged representations (Table 2). At three
months after birth, a significantly higher number of
ambivalent representations was detected in ART women
compared to ART men (Ps0.02, Table 2).
Discussion
This is one of the few studies on parental representations
during and following ART pregnancies. Several studies
on parental representations were recently published w22,
26, 34–36x, but were not specifically related to ART. Sig-
nificantly higher scores were found in our study among
ART and non-ART pregnancies at the third trimester of
pregnancy related to dominance of fantasies and differ-
entiation. These should be considered a normal psycho-
logical expression in ART women because of their greater
feeling of involvement in a pregnancy that has long been
desired. ART women consider their pregnancies as more
‘‘precious’’ w23, 34x and focus more intensely on all
potential risks, in the sense that ‘‘the coming baby could
mend everything, fill everything’’ w6x. This observation
might explain why this same ART sample was charac-
terized by a higher level of anxiety w32x related to worries
about a happy ending to the pregnancy. A different
explanation might relate to the dimension of differentia-
tion, which represents the degree of awareness the wom-
an has of her specific needs, wishes, and expectations,
as being differentiated from those of her partner and her
own parents, especially of her mother w2x. The higher
scores for this dimension in ART women, both before and
after delivery, could signal a more intense need of differ-
entiating their personal experience of motherhood from
their own mother’s experience. In a psychodynamic
approach, generativity is transmitted from mother to
daughter w6, 47x, but this process is strongly thwarted by
sterility which reflects, in comparison with her own
mother, an image of incapability. Thus, ART could be
experienced by the woman as something which is only
hers, characterized by a higher degree of differentiation
from her own mother that lacks intergenerational psy-
chological transmission. We acknowledge the significant
difference in maternal age between the study and control
women, suggesting that some of the differences found
in this study might be age-related. However, advanced
age is an inherent part of ART and it would be quite
impossible to control for the age-factor in such analysis.
At three months after birth, intensity of investment
showed a significant decrease in ART women. This inter-
esting observation may underline that, in the represen-
tation of herself-as-mother, the most important factor is
being pregnant. Pines suggested the important distinc-
tion between desire for pregnancy and desire for mater-
nity w37, 38x, which do not always coincide. Many women
primarily wish to conceive and the need of a child can
often be confused with the desire for a child. This con-
fusion could be greater in ART treatments where the
desire for pregnancy becomes an imperative need to ver-
ify the functioning of one’s own body. Of particular inter-
est is the observation that no differences exist between
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ART and non-ART women in the representation of the
fetus/baby, suggesting a similar process of imagining the
future child irrespective of the mode of conception, but,
at the same time, the psychological changes related to
the transition to parenthood are more influenced by ART.
The focus on the pregnancy rather than on the future
child might be related to the inability of building an inte-
grated representation of the motherhood process. In fact,
when the three main categories of representation which
might predict the postpartum parental style were consid-
ered (Table 2), a higher frequency of ambivalent repre-
sentations and a lower frequency of well integrated ones
were observed in ART compared to non-ART women.
This might be a sign of a greater psychological vulnera-
bility in ART pregnancy, where, despite the tendency to
be more intensely involved, there is a higher difficulty in
obtaining an integrated view of positive and negative as
well as real and imaginary elements w1, 13x.
When ART women are compared to ART men, the for-
mer showed an expected higher psychological involve-
ment in pregnancy. As in spontaneous pregnancies,
women feel more involved in the process because preg-
nancy is not only embodied in their mind but also in their
body. For this reason, ART women scored higher than
ART men for richness of perception and for dominance
of fantasies during pregnancy (but not after). Moreover,
before delivery, women differed from men in relation to
social dependency, which is the need to give a somewhat
conformistic image of themselves-as-mothers and of
their babies w1x. It might be hypothesized that a greater
need exists for the woman to show, at a social level, her
ability to generate. In this sense, the representation of an
ART pregnancy can be associated with feelings of
shame, guilt, and isolation. When compared to ART men,
ART women showed a higher frequency of ambivalent
representations both before and after delivery, whereas
ART men were characterized by a higher frequency of
disengaged representations. These results are also
expected in spontaneous pregnancies because of the
lower level of involvement of men. However, an important
element is that ART representations, maternal and pater-
nal, both before and after delivery, were integrated only
in 40–50% of cases; and ART men showed a limited
paternal investment on the relationship with the child.
Thus, even the most motivated of ART fathers could feel
‘‘pushed to the outskirts of the child project by the bio-
medical technology’’ w6x.
Previous studies w9, 10, 14, 18, 24x showed that chil-
dren conceived by ART had a relatively normal devel-
opment, whilst the experience of parenthood seemed to
be very delicate. The present study supports the impor-
tance of paying attention to the complexity of the psy-
chological process of becoming an ART parent, because
the parent needs to cope with the difficult relationship
with a real baby, to keep ART as a secret, to continuously
grieve the presence of infertility, and to cope with the
presence of a narcissistic wound which will never com-
pletely heal w15, 33x. Thus, children conceived by ART
are not ‘‘special children’’ but their parents think of them-
selves as ‘‘special parents’’ w15x.
Within the limitations of a relatively small sample,
potential (but unlikely) bias introduced by non-blinded
interview, and the potential but inevitable confounding of
maternal age, our longitudinal study could nevertheless
highlight the clinical importance of studying parental rep-
resentations. These representations play an important
role in predicting parenting styles and might help under-
standing how parents will be able to co-construct the
caring relationship with the child w12x. Without accurate
psychosocial assessment and/or intervention, potentially
traumatic situations like ART pregnancies may incur
enactment of negative mental representations during the
postpartum period. This risk calls for further research on
the relationship between mental representation and psy-
chological morbidity in ART pregnancies.
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paterna tra sterilità e procreazione. In: La Sala GB, Iori V,
Monti F, Fagandini P, editors. La ‘‘normale’’ complessità
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